A case of esophageal carcinoma underwent transthoracic esophagectomy with gastric pull-up. Postoperatively the patient had gastric conduit necrosis which manifested as biliary leak through the chest tube and was managed with colonic interposition. We present our unique experience of managing failed gastric pull-up with review of concerned literature.
Introduction
After esophageal resection the selection and preparation of esophageal conduit is real challenge. The postoperative outcome and future quality of life are affected by viability and function of conduit. Esophageal conduit necrosis is an uncommon but disastrous complication of esophageal surgery carrying high morbidity and mortality. Careful selection of patients for surgery, proper planning and selection of conduit, and meticulous operative technique are the best preventive measure against conduit ischemia. Awareness of this rare entity in esophageal surgeries, high degree of suspicion, prompt diagnosis with early radiological imaging or endoscopy, and timely intervention can salvage the patient.
Case Report
A 65-year-old male patient, a known alcoholic and smoker, presented with the complaint of painless progressive dysphasia initially with solid and then progressed for liquids of 6 months' duration, associated with unquantified weight loss of 3 months' duration. His initial evaluation with esophagogastroscopy showed an ulceroproliferative growth at 26 cm from incisors, extending 3 cm in craniocaudal dimension. Biopsy was taken that proved well-differentiated squamous cell carcinoma. Contrast-enhanced CT scan of the chest and abdomen showed growth in the mid-esophagus just distal to the carina extending 4 cm in craniocaudal dimension with preserved fat plane with bronchi and aorta. No significant lymphadenopathy was observed.
The patient underwent transthoracic esophagectomy with two-field lymph node dissection. Gastric conduit was prepared on the right gastroepiploic arcade and end-to-end cervical esophagogastric anastomosis with pyloromyotomy was done; a bilateral intercostal drain and a negative suction drain in the neck were placed. Immediate postoperative recovery was normal. On the fourth postoperative day, the patient started draining bilious drainage in the right intercostal drain though neck wound was well healing with no evidence of sepsis/mediastinitis. As the patient had isolated bilious leak in drain, we had a suspicion of contained leak from the staple line of gastric conduit. The patient was taken up for exploration; intraoperatively we found necrosis at the tip of gastric conduit with the healthy staple line ( Fig. 1 ). Gastric conduit was taken down to the abdomen; cervical esophagostomy and decompressing gastrostomy was done which was later used for feeding purpose.
Postoperative recovery was smooth. Meanwhile, histopathological examination confirmed well-differentiated squamous cell carcinoma (pT3N0M0, stage IIA). After
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wound healing, the patient was subjected on adjuvant chemoradiotherapy as per the institution-based protocol. After 3 months the patient was worked up to rule out any metastatic or recurrent disease with positron emission tomography with contrast-enhanced CT. As the stomach could not be used, we planned colonic interposition. Colonoscopy and mesenteric angiography were done to assess the colon and its vascularity. Isoperistaltic left colic graft was harvested based on the ascending branch of the left colic artery with substernal colonic interposition ( Fig. 2 ). Cervical esophagocolic anastomosis was done in end-to-end fashion followed by end-to-side cologastric and end-to-end colocolic anastomosis with feeding jejunostomy. Postoperative recovery was normal, and on the fifth day the dye study showed smooth transit of dye ( Fig. 3) . The patient was discharged on the seventh postoperative day with normal feeding. On 16-month follow-up, the patient gained 6 kg weight with good quality of life and free from malignancy.
Discussion
Esophagectomy is the only curative treatment for resectable esophageal cancer. Reconstruction of the gastrointestinal tract is most commonly performed with a gastric pull-up and cervical esophagogastrostomy [1] . The viability and function of the esophageal conduit is most important predictor of postoperative outcome and quality of life. Esophageal conduit options are limited to stomach, colon, and jejunum, and options may be further limited by previous surgeries and coexisting disease. Esophageal cancer has traditionally been associated with poor surgical outcomes resulting from a wide spectrum of complications [2] . Ischemia of the gastric conduit is an uncommon but disastrous complication that even can lead to death [3, 4] . The clinical range of conduit is broad and includes subclinical cases that resolve spontaneously, may manifest as leak, stricture, or frank necrosis. Fortunately, this complication is uncommon, with an incidence of 0.5-10 % [5] . The pathogenesis of gastric conduit ischemia is uncertain, but there is a general consensus that it seems from critical ischemia caused by [6] . Most risk factors can be avoided by careful technique of mobilization of stomach, handing and formation of gastric conduit. Iannettoni and colleagues have proposed that routine use of tacking suture to anchor the tip of the stomach tube to the prevertebral fascia during transhiatal esophagectomy dramatically increases the risk of gastric tube tip necrosis [7] . The clinical presentation of ischemia depends on its extent and on the location of the esophageal anastomosis. Once the diagnosis of anastomotic leak is made, the possibility of gastric conduit necrosis should be ruled out, especially if the leak is large or occurs unusually early after initial surgery. Ischemia should also be suspected in any patient whose anastomotic leak is thought to be well drained (especially cervical leaks) but who still remain febrile and toxic for longer than 24 h. Ischemia should always be suspected in patients who have continued "coffee ground" nasogastric aspirate, especially when associated with otherwise unexplained acidosis, leucocytosis, high-grade fevers, and respiratory failure [5] . CT scan is a noninvasive way to identify an ischemic conduit or an anastomotic breakdown, but it has high-false negative rate. Three distinct categories of surgical gastric conduit failure (GCF) were described by Veeramootoo and colleague on endoscopy ( Table 1 ) [8] .
Ultimate diagnosis remains on the high index of clinical suspicion, contrast imaging, endoscopy, and direct inspection. Mild cases of ischemia manifesting as anastomotic leak can be managed with drainage through neck incision. However, full-thickness necrosis is a disastrous complication that often requires resection of necrotic bowel, brought down the gut to abdomen, cervical esophagostomy, and feeding access through feeding gastrostomy or jejunostomy. Mortality of this complication has been reported to be as high as 90 % if not managed on time.
There are no modalities that can reverse ischemia once it occurs. Hence, prevention is the best modality to treat graft ischemia. There is no role of anticoagulants, vasodilators, or steroids for the treatment of graft ischemia. Various methods to prevent this complication have been described-meticulous dissection, surgical technique, maintenance of cardiopulmonary and nutrition status, two-stage resection and reconstruction, wide cross-sectional area of esophagogastric anastomosis, vascular augmentation if needed, etc.
As our patient did not show any sign of sepsis, toxemia, or mediastinitis, we had clinical suspicion of contained leak from the staple line but our patient had fundic necrosis of gastric conduit. This occurs after 72 h which is ideal time for necrosis to develop due to vascular compromise. We were not sure about vascularity of gastric conduit, and hence conduit was brought back to the abdomen and partial gastrectomy with decompressive gastrostomy was done. Subsequently, restoration was done with colonic interposition.
In conclusion, in case of bile leak from the chest tube without local sign of leak in the neck or clinical sign of sepsis, mediastinitis could be manifestation of gastric conduit necrosis. Early intervention can salvage the patient. Out of three common esophageal replacement conduits available, the stomach has the lowest reported incidence of ischemia followed by the jejunum and colon. Intraoperative uses of handheld Doppler can minimize the incidence of graft ischemia and related complications. However, their routine use is not yet recommended. The knowledge of incidence, risk factors, diagnosis, prompt intervention, and prevention of conduit-related complication is key for understanding esophageal surgery.
